Scaling Crossover Description of Near-Critical Vapor-Liquid Equilibria in Aqueous
Solutions of Sodium Chloride

A.A. Povogrev, M.A. Anisimov, and J.V. Sengers
Institutefor Physical Science and Technghyp
University of Maryland
College Park, MD 20742 USA

J.M.H. Levelt Segers
Physical and Chemical Pgeerties Division
National Ingitute d Standards and Techngip
Gaithersbug, MD 20899 USA

An adejuate intepretation of eperimental data in bingifluids near the v@or-liquid critical point is conplicated ly

an inteplay between two different crossovgimenomena: crossover betwgeme-fluid-like behavior and mixture-like
behavior; and crossover from Igiike ag/mptotic scalirg behavior to mean-field behavior. Moreover, in ionic
systemspossible dissociation-associatigmocesses cause additional ghications. Wepresent aquantitative
descrption of experimental data for ymr-liquid equilibria, critical locus, and isochoripacific heat cpacity of near-
critical aqueous solutions of sodium chloride in terms of a crossover model based on the epriecitel of critical-
point universaliy. We have angted existiig experimental data on coexistirconcentrations and densities ajon
isotherm (above theitical point of water) in a wide rage of pressures (from the criticatessure$, to P/P, = 0.5),
and isochoricpecific heat cpacity data alog critical isochores. It is shown that thétical phenomena in thisystem
are characterizedyla crossover from Is@like agymptotic behavior to mean-field behavior andebdecrease of the
Ising-like agymptotic critical region with increase of sodium chloride overall concentration. However, the model is
inadequate at the lowest overall concentrations that beadue to dissociation-association effects.
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